organisms; but these animals were previously normal animals, where the effective dose may vary within comparatively wide limits without doing serious injury. But the case is very different if the animal is suffering already from the disease; then, as Sir Almroth Wright insisted on in his introduction to this discussion, accurate dosage is of the first importance, and this is what oral administration cannot yet give us. It is possible that repeated administration by the mouth, of which the advantages are obvious, might prove of very great service in prophylaxis, but as a therapeutic measure the evidence of experiment is against it. The efficacy of vaccines, as indeed of sera, depends so largely on factors which we cannot yet fully estimate, and their action even in the most favourable conditions is so uncertain, that it would seem premature to give up the method which admittedly allows of the greatest accuracy and control in administration.
Dr. WHITFIELD: In my opinion vaccine therapy has already been proved to be a method of great value in many cases, and I believe the number of diseases which may be successfully treated by this means will be increased as time goes on. It is, however, very important that we should review from time to time our method of procedure, and discard any part of it that proves either useless or fallacious. This brings me to the question of the value of the opsonic index. For the purpose of discussion the use of the opsonic index may be divided into two parts-namely, its value in diagnosis, and its value in regulating the frequency and dose of the inoculation.
As regards its value for diagnostic purposes, I may say at once that I am thoroughly convinced of its utility. What I may call an ultra high, an ultra low, or a variable index may be regarded as -a sure sign of infection, though it may not be the prime cause of the disease. Further, if the index be taken on one or two occasions, an inoculation of the suspected organism be given, and the index be found to exhibit a sharp fall, followed by a rise, we may be very positive that we are dealing with a case of infection with the organism inoculated. This reaction I am in the habit of describing as Lawson's reaction, as I believe it was first discovered by Lawson, of Banchory, that the healthy person did not show a well-marked negative phase after inoculation. The absence of these variations in the opsonic index is not of equal value in negativing the infection. I may give three illustrative cases The first was a case of obstinate whitlow which began acutely but did not clear up. At first one finger only was affected, but this spread fairly rapidly to a second, and then very rapidly to several toes. The onset as a whole was not at all like that of tuberculosis, nor was the local lesion in any way characteristic, the lesions rather resembling chronic staphylococcic infection. Dr. Emery carried out Iawson's reaction with a positive result, but the course seemed so utterly unlike that of tuberculosis that I began to have doubts as to its accuracy. I therefore gave a diagnostic injection of old tuberculin, causing a sharp constitutional reaction, and corroborating the opinion given on the result of Lawson's reaction. The second case was a child with a small chronic abscess on the cheek. Such abscesses are often staphylococcic in origin in very young children. The pus from the abscess was almost purely polynuclear under the microscope. Lawson's reaction was negative, and the index was always within normal limits according to Dr. Emery's estimation. A diagnostic injection of old tuberculin was, however, followed by a sharp febrile reaction, and a little later by healing of the abscess. This shows that the negative result with the opsonic index is unreliable. In a case of very early and doubtful lung trouble I worked out the opsonic index as follows: Before injection 1,28 and 1,25, given 2-juo mg. new tuberculin, index 09 and 1,32.
The case was watched for three months and, as, the lung did not clear, was sent to sanatorium, where complete healing occurred in a comparatively short time. This case was seen so early that, although Dr. Beddard, who saw the case, suspected its nature, the expert at the sanatorium had to ask which lung was affected.
I now turn to the use of the index in treatment proper. I may say that, owing to the fact that the frequent estimation of the index is a laborious proceeding, the conscientious worker is apt to think that it is his duty to estimate it, and that he is neglecting his patient by not doing so. After three years' close application to the method in skin diseases, where in many cases one can see the actual changes taking place from day to day, I am in a position to make one or two statements with a considerable amount of assurance. In very severe acne the index, taken frequently, has generally proved high, though in mild cases it is often low. Again, it is a common experience that a patient who has got the better of the infection in the case of a severe boil which is healing may develop a new and virulent one at a distant part where the skin was apparently healthy and the blood supply unimpeded. I wish to lay especial stress on the fact that this is of frequent occurrence and not at all exceptional. Such a patient has, in my experience, invariably a high index. If, then, the high index means immunity or high resistance, why this second boil ? There is here no room for fantastic explanations based on the theory that the immunizing fluids cannot reach the infected site, as the skin was healthy during the time the index was high and at this time became infected. Further, it has been my experience on several occasions to give a dose in acne which raised the index satisfactorily after a comparatively slight fall, and yet was followed by severe malaise and aggravation of the eruption for several days. Here we have an opsonically correct dose which was clinically an evident overdose. This is not of great importance in acne, but in tuberculosis, where the clinical effects are not so well marked, it might be very dangerous. Yet it is especially in tubercle that the defenders of the treatment regulated by the index tell us we must always rely on this as a guide. I admit that I held this view for a considerable time myself, but this was in the earlier days of my opsonic work. Sir William Leishman has told us that in his investigations on the subject of typhoid inoculation he has found that the opsonic index is the most reliable guide as to the potency of a vaccine, but this is not the same as proving that the effect is directly an immunizing one, merely showing a lasting disturbance of the serum. I do not think that he has yet evidence proving that those vaccines which disturb the opsonic index most have conferred the greatest immunity. Lastly, I wish to deal with the statement that the doses that we use have been determined by the opsonic index. This is entirely erroneous. The first doses before any opsonic variations were noted as the result of injection were obviously not so determined, nor, as a matter of fact, were the subsequent ones.
When I began the opsonic work some years ago the usual dose of staphylococcus recommended by Sir Almroth Wright was from 1,000 to 2,500 million cocci, and these doses were used; controlled by the index, for some years. With such doses the negative phase is usually slight and transient, yet the doses now recommended are usually from 100 to 250 millions of the same organism-i.e., roughly one-tenth the amount that was formerly found correct by the opsonic index. I think therefore I ain justified in saying positively that the present doses of staphylococcic vaccine have not been determined by the index, but by their clinical effects. I have also carried out an investigation of the opsonic index in a short series of cases which had been treated by the old method of giving massive doses of tuberculin R, and, although some of the indices were high and others low, none were strikingly either high or low, and it was absolutely impossible for me to diagnose from my results which of the cases was doing well and which badly.
Finally, I should like to enter an earnest plea for accurate and patient work in the proof of the causal relationship of every organism before it is used as a vaccine. I feel quite sure that this must often entail a careful research by both a competent histologist and a skilled bacteriologist. In one disease two different cultures were used for making what purported to be the same vaccine, which I am quite certain were completely independent orgapisms. Theoretically nothing is easier than to separate organisms by means of plate culture and other methods, and to grow each separately on its own medium, but in practice it is often extremely difficult. Not a professional bacteriologis1 myself, I have had over ten years' experience in the work, and perhaps the most important fact that I have learned from my own researches is the enormous difference in dealing with infections made by the wonderful technique of the really high-class bacteriologist compared with that of the inexperienced and half-trained man, who differs only from the clinician in his lack of clinical knowledge.
Dr. JOHN FREEMAN: I wish to speak about some recent work on inoculating for whooping-cough. I shall speak of it not so much for the information I can give on the treatment of this disease as for the illustration the work affords of the difficulties we have to face in judging any method of treatment, and therefore of judging this method of vaccine therapy.
Bordet, about ten years ago, isolated a microbe from a case of whooping-cough which he considered was the cause of that disease. It is not necessary here to examine the evidence for and against his microbe, but it may be said that various people all over the world have isolated it from cases of whooping-cough, and I think the bulk of the evidence is strongly in favour of its being the cause of that disease. Bordet, having convinced himself that his microbe caused whooping-cough, made an ordinary killed vaccine from it and tried to immunize some children in Brussels against whooping-cough. He selected twelve healthy children and gave them prophylactic doses of the vaccine. Shortly afterwards chance sent a child suffering from whooping-cough into the ward where these twelve children had been placed. The result of this accident was distressing, for all twelve immediately caught the disease and had it very badly. This result was so dramatic that the mothers, who knew that v-7
